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ABSTRACT 



State of the art data compression-protocol engines provide 
high compression ratios for improving data transport over a 
high data rate serial communication link. However, a respec- 
tive data port of data terminal equipment may not be capable 
of being clocked at a sufficiently high clock rate, which 
limits the performance of the data compression-protocol 
engine, and prevents full utilization of the available band- 
width of the serial link. To remedy this problem, data 
terminal equipment and data compression-protocol engine 
components that provide auxiliary data communication port 
connectivity are employed. Data from the data terminal 
equipment is clocked to the data compression-protocol 
engine over a plurality of parallel data paths. This increases 
the effective clock rate and enables the data compression - 
protocol engine to output a compressed data stream that 
fully utilizes the bandwidth of the network. The data 
compression -protocol engine is programmable for either 
parallel data path transport or single path data transport to 
the network interface. In one embodiment, plural data 
streams from the data terminal equipment are compressed 
and then time division multiplexed onto the network. In a 
second embodiment, the data streams are statistically mul- 
tiplexed into a single compressed data stream to the network. 

24 Claims, 2 Drawing Sheets 
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MECHANISM FOR PROVIDING FULL pressible data stream from data terminal equipment that is 

UTILIZATION OF HIGH DATA RATE capable of being clocked up to a relatively high maximum 

SERIAL COMMUNICATION LINK rate (e.g. up to a maximum clock rale of 8 MHz), for 

CONVEYING DATASOURCED FROM DATA transmission at the 1.536 Mb/s data rate of the IT link. 

TERMINAL EQUIPMENT AND 5 However, there exist data terminal equipments which may 

COMPRESSED BY HIGH COMPRESSION not be able to be clocked at a data rate substantially in excess 

RATIO DATA COMPRESSION-PROTOCOL of Tl/El data rates, such as at a data rate on the order of 8 

ENGINE Mb/s, since such equipment is customarily designed for 

direct connection to and is constrained by the data rate of the 
FIELD OF THE INVENTION 10 single serial interface to a Tl/El link. As a result, the 
The present invention relates in general to communication augmented Performance capabilities of a data compression- 
systems, and is particularly directed to a mechanism for Protocol engine installed between such data termina eqmp- 
optimally utilizing the signal processing capacity of a data ment and the network inlerface cannot be ^ exploited, 
compression-protocol engine, by way of which digital data SUMMARY OF THE INVENTION 
sourced from digital terminal equipment is compressed and 15 In accordance with the preS ent invention, the above 
coupled (statistically/time division multiplexed) through a described hok utilization deficiency problem, associated 
network interface to a high data rate serial communication with data terminal equipment whose maximum operable 
link, such as a Tl (1.536 Mb/s) data link transporting either dock fate fc less lhaQ thal which wm [ake m advaDlage of 
channelized data (e.g., a plurality of (e.g. twenty-four) the available compression ratio of an associated data corn- 
digital subscriber line (DSL) channels) or non-channelized fon operator and oplimize the occupancy of the avail- 
data between geographically separated sites, and thereby able bandwidth of the (T i) communication link, is effec- 
optimizing utilization of the high data rate digital commu- livdy remedied by a new and impr0 ved interconnection of 
nication link. data tcrmma i equipment and data compression-protocol 

BACKGROUND OF THE INVENTION 25 cn S me components. 

In particular, the present invention is directed to the use of 

The transmission of digital data over a high data rate serial auxiliary or redundant data communication port connectiv- 
communication network, such as a high data rate Tl time j ty 0 f sucb components that enables data transport there- 
division multiplexed (TDM) telecommunication network through to be enhanced (e.g., effectively doubled), so that 
transporting digitized telephone signals at a data rate of 3Q fan adva ntage can be taken of the data compression capa- 
1.536 Mb/s, may involve non-channelized serial transport of bilities of the data compression -protocol engine, thereby 
digital data signals, or channelized transmission that com- optimizing utilization of the high data rate digital commu- 
prises the assembly of plural digital subscriber line (DSL) nication network link over which the compressed digital 
telephone channels into successive frames carrying multiple dala ^ transmitted to a destination site, 
channels of digital data. For example, a typical DS1 frame 35 p^am t0 a first embodiment of the invention, use is 
transported over a Tl link may contain twenty-four TDM made of the ava ilability of more than a single data port (e.g., 
telephone signalling channels, consisting of eight bits per a pair of data ports ) of the data terminal equipment to 
channel (plus a framing bit for a total of 193 bits per frame). provide a plurality (e g ^ of paralld data streams The 

As diagrammatically illustrated in FIG. 1, a Tl network c i oc k rate at which each individual data port can be clocked 

termination site 10, such as a central office site, or a data 40 can vary up to a maximum clock rate that is less than the 

terminal equipment site, typically includes a network-to- clock rate that can fiiUy utilize the compression capability of 

data terminal equipment interface 12, such as a Tl-rate the muldport data compression-protocol engine. By using 

customer service unit/data service unit (CSU/DSU), or TSU, multiple ports of the data terminal equipment to transport the 

which terminates and interfaces a Tl network 14 with data da t a a t up to the maximum clock rate for each port, and 

terminal equipment (DTE) 16, such as a local area network 45 combining the parallel transported data streams at the data 

(LAN) 18 bridge, a router, a computer, computer aided compression-protocol engine, the effective clock rate of the 

design systems, teleconferencing equipment and the like. da t a supplied to the data compression-protocol engine can 

In order to optimize the use of the available bandwidth of be increased (doubled in the case of two parallel channels) 

the Tl network 14, a data compression -protocol engine 22 to an optimal data rate (e.g. 8 Mb/s for the case where a 

may be installed between the data terminal equipment 16 50 respective port/channel of the data terminal equipment can 

and the network interface 12, as diagrammatically illustrated be clocked at a clock rate no higher than 4 MHz), so as to 

in FIG. 2. The engine 22 includes (HDLC-based) transceiv- enable the compressed data output by the data compression- 

ers through which the data is interfaced with a network protocol engine to fully utilize the high data rate capability 

interface 12 for application to and receipt from the network of the network. 

14, and is operative to compress and assemble outgoing (to 55 The data compression-protocol engine is preferably one 
be transmitted) digital data (for example, a text file sourced which is programmable for either parallel data path transport 
from a personal computer data base), prior to transmission 0 r single path data transport to the (Tl) network interface, 
over the network 14, in accordance with a prescribed link an d may include respective sets (pairs) of high level data 
compression and transmission protocol resident in its control link control transceiver units that interface each of the data 
processor. For incoming data received from the network, the 60 terminal equipment and the network interface with a corn- 
data compression-protocol engine 22 decompresses the data munications (compression and multiplexing) processor. The 
for application by (HDLC-based) transceivers to the data da t a compression-protocol engine is operative to compress 
terminal equipment 16. the digital data streams clocked over the parallel data links 
The signal processing capabilities of data compression- from the terminal equipment, which are then conveyed on 
protocol engines provide relatively high compression ratios 65 respective compressed data channels to the network inter- 
that are designed to fully utilize the available bandwidth of face and multiplexed onto the Tl TDM link for delivery to 
the Tl link, and will readily accommodate a highly com- a remote network site. 
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As a non-limiting example, the highest rate at which an Each digital data stream is then clocked into the data 
individual port (physical or logical) of the data terminal terminal equipment at the reduced clock rate (e.g. up to 4 
equipment can be clocked (which is insufficient to fully MHz.), 
utilize the compression ratio of the data compression pro- 
tocol engine) may be on the order of only 4 MHz. If such a 5 BRIEF DESCRIPTION OF THE DRAWINGS 
non-compressed 4 Mb/s data channel were to be applied to §i ified matic illustralion of a digilal 
a data compression-protocol engine that js capable of dala J. Qn ^ f Qf & ^ mM ^ 

achievmg a compression ratio greater than the ratio of the ,. .. . . . , 

. i i A wlIXl . T --^ x Ctl _ digital communications network: 

input clock rate (4 MHz) to the data rate (1.536 Mb/s) of the 6 ^ 

serial communications link, the available bandwidth of the 10 . FIG 2 » a simplified diagrammatic illustration of the 

serial link would be under-utilized. dl 6 llal dala communication site of FIG. 1 in which a 

„ . . ... .. . t . e compression engine has been installed; 

However, by using an extra or auxiliary available port or r 9 

the data terminal equipment to enable a pair of digital data FIG - 3 ^grammatically illustrates the manner in which 

streams to be clocked from the terminal equipment to the the network iolerface unit of FIG - 2 * configured in accor- 

compression-protocol engine, each at a rate of up to a ™ dance Wlth a first embodiment of the present invention to 

maximum clock rate of 4 MHz, then for the parameter P rovidc P lural P arallel data channels between tDe data 

values of the above example, the data compression protocol compression-protocol engine and each of the data terminal 

engine can compress multiple two 4 Mb/s input data streams equipment and the network interface; and 

into a pair of constant data rate (768 Kb/s) compressed data FIG. 4 diagrammaticaUy illustrates the manner in which 

streams. Each compressed 768 Kb/s data stream is coupled 20 the network interface unit of FIG. 2 is configured in accor- 

from the compression-protocol engine over a respective dance with a second embodiment of the present invention to 

compressed data stream link to the (Tl) network interface provide parallel data channels between the data terminal 

and is asserted during a prescribed number of the time equipment and the data compression-protocol engine, and a 

division multiplexed time slots of the 1.536 Mb/s network single statistically multiplexed channel between the data 

link. 25 compression -protocol engine and the network interface. 

In the outgoing (towards the Tl network) direction, the dptati pn nPSPRiPTTON 

network interface multiplexes the two fixed rate, com- UblAlLbU Dfc^KirilUfN 

pressed 768 Kb/s digital data streams onto the serial digital Before describing in detail the new and improved arrange - 

communication (Tl) link as a multiplexed compressed data ment of a data compression-protocol engine and associated 

stream at the Tl data rate of 1.536 Mb/s, thereby increasing 30 terminal equipment and network interface components that 

the utilization of the Tl link, compared to its reduced are interconnected in accordance with the present invention 

capacity in the case of delivering only a single, 4 Mb/s data to effect optimal data rate, parallel channel data transport, 

channel to the data compression-protocol engine by the data and thereby effectively double the data throughput to the 

terminal equipment. ^ data compression-protocol engine, it should be observed that 

In the incoming direction from the Tl network, the the invention resides primarily in what is effectively a 

network interface subdivides a received 1.536 Mb/s multi- prescribed arrangement of conventional digital communica- 

plexed compressed data stream into separate (768 Mb/s) tion and signal processing hardware components, and asso- 

time slot sub-groups or channels, which are transported over ciated compression-protocol control software resident in the 

parallel links as demultiplexed compressed data streams to 4Q transceiver equipment at a respective end of digital com- 

the data compression-protocol engine. The data munication network. 

compression-protocol engine decompress these two 'sub-Tl Consequently, the invention has been illustrated in the 

rate' compressed digital data streams into respective decom- drawings in readily understandable block diagram format, 

pressed digital data streams, each of which is clocked at the which show only those specific details that are pertinent to 

DTE clock rate (e.g., 4 Mb/s) to a respective port of the data 45 the present invention, so as not to obscure the disclosure 

terminal equipment. with details which will be readily apparent to those skilled 

In accordance with a second embodiment of the in the art having the benefit of the description herein. Thus, 

invention, the data compression-protocol engine is config- the block diagram illustrations are primarily intended to 

ured to statistically multiplex multiple data streams supplied illustrate the major components of the system in a conve- 

on the less than optimum clock rate parallel channels from 50 nient functional grouping, whereby the present invention 

multiple ports of the data terminal equipment into a single may be more readily understood. 

network bit stream and to supply a compressed bit stream to FIG. 3 diagrammaticaUy illustrates the manner in which 

the network interface. For the above parametric example of the network interface unit of FIG. 2 may be modified in 

the first embodiment, where the terminal equipment has a accordance with a first embodiment of the present invention 

pair of data ports, each of which can be clocked at a variable 55 to provide a plurality of parallel data channels between a 

clock rate of up to 4 MHz, the data compression protocol data compression-protocol engine and each of data terminal 

engine may statistically multiplex these two channels into a equipment and a network interface of a network termination 

single serial data stream having a data rate of up to 8 Mb/s, site. As a non-limiting example, the data terminal 

which is then compressed by the data compression-protocol equipment, shown at 51, may comprise a Cisco 2501 Router, 

engine for transport through the network interface at the 60 manufactured by Cisco Systems Inc., San Jose, Calif., which 

1.536 Mb/s data rate of the H link. is coupled to a local area network (LAN) 18. 

In the incoming direction from the Tl network, the Advantageously, such terminal equipment has a pair of data 

network interface couples the 1 .536 Mb/s multiplexed com- ports 55 and 57, the clock rate of each of which can be varied 

pressed data stream to the data compression-protocol tip to a maximum clock rate of 4 Mb/s. 

engine, which decompresses the combined Tl rate data 65 It should be observed that the present invention is not 

stream, and then demultiplexes the decompressed data limited to this or any other type of data terminal equipment 

stream into a pair of decompressed digital data streams. which provides only a single auxiliary data port. The inven- 
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tion can also be employed with data terminal equipments sub-groups or channels, which are transported as demulti- 

having more than a pair of data ports. For example, equip- plexed compressed data streams over data links 64 and 65 to 

ment having three data ports, each being capable of being the data compression-protocol engine 61 at a fixed data rate 

clocked at a maximum clock rate of 4 MHz, can be of 768 Kb/s. Data compression-protocol engine 61 decom- 

employcd to provide a combined data rate of up to 12 Mb/s 5 presses the two compressed digital data streams into rcspec- 

to a data compression-protocol engine 61. Such terminal tive first and second decompressed digital data streams, with 

equipment would be preferred for use with a Tl data rate the decompressed data streams then being clocked from 

(1.536 Mb/s) in the case of a data compression -protocol respective ports 62 and 63 over data links 56 and 58, at a 

engine capable of providing a compression ratio on the order fixed clock rate (4 MHz) containing idle bits as necessary, to 

of 8:1, for example. In accordance with the present example, 10 respective data ports 55 and 57 of the data terminal equip- 

data ports 55 and 57 are employed to transport (packetized) ment 51. 

digital data over respective links 56 and 58, which are ported FIG. 4 diagrammatically illustrates the manner in which 

to dual ports 62 and 63, respectively of data compression- lne compression-protocol engine of the network interface 

protocol engine 61. un j t 0 f piG. 2 may be configured in accordance with a 

Data compression-protocol engine 61 may comprise a 35 second embodiment of the invention to statistically multi- 
digital data transceiver unit (such as a Model 68360 bidi- plex the two compressed data streams clocked from the dual 
rectional digital communications device, manufactured by ports of the terminal equipment 51 into a single network bit 
Motorola Inc.), which contains first and second transmit/ stream to the network interface 67. As noted above, the 
receive pairs of serial communications controller units and compression-protocol engine 61 may be programmed for 
an attendant microprocessor (including associated memory/ 20 either parallel data path transport (as in the first embodiment 
buffer storage for incoming and outgoing data frames), of FIG. 3) or single path data transport, 
providing for direct porting of data on each of data links 56 j n me second embodiment of FIG. 4, for single path data 
and 58 with respective ports 55 and 57 of the data terminal transport, compression-protocol engine 61 is programmed to 
equipment 51, perform statistical multiplexing of the pair of (up to 4 Mb/s) 

Digital data sourced from data terminal equipment 51 to 25 digital data streams clocked from data terminal equipment 
be transmitted over the network 14 at a prescribed baud rate 51 over links 56 and 58 into a single data stream and then 
is packetized by a digital data transceiver unit into a limited compress the resulting multiplexed data stream into a corn- 
frame size, with each data frame being formatted in accor- pressed multiplexed data stream, that is conveyed over a 
dance with a prescribed digital data encapsulation protocol single link, such as link 64, to port 71 of the network 
(e.g. High level Data Link Control (HDLC), such as HA/ 30 interface 67. Link 64 is clocked at the 1.536 Mb/s data rate 
EIA-655 protocol, as a non-limiting example), and an of the Tl link. Namely, the combination of statistical mul- 
optional compression mechanism (e.g. conventional STAC tiplexing of the two (up to 4 Mb/s) input data streams from 
compression, such as, but not limited to, a STAC LZS the data terminal equipment 51, followed by compression of 
compression algorithm (ANSI X.241). the multiplexed data stream, produces a single data stream 

The serial communications controller (HDLC) units con- 35 at port 75 at the Tl data rate of 1.536 Mb/s, for transport 
tained in compression-protocol engine 61 are operative to over unk 64 t0 tDe network interface unit 67. 
interface each of the data terminal equipment 51 and a In the incoming direction (from the Tl network), network 
. network interface 67 with the engine's internal communi- interface 67 couples an incoming 1.536 Mb/s multiplexed 
cations processor. For the non-limiting example of a data 4Q compressed data stream over link 64 to compression- 
terminal equipment port being capable of being clocked up protocol engine 61 at the Tl data rate of 1.536 Mb/s. Engine 
to a maximum clock rate of 4 Mhz, data compression- 61 decompresses the combined Tl rate data stream and then 
protocol engine 61 is operative to compress digital data, demultiplexes the decompressed data into a pair of non- 
clocked thereto over data links 56 and 58 (at up to the 4 Mb/s compressed digital data streams that are clocked onto par- 
clock rate) into first and second compressed digital data 45 allel data links 56 and 58 for application to respective ports 
streams, each having a constant data rate of 768 Mb/s, and 55 and 57 of data terminal equipment 51 at the first clock 
conveyed from engine 61 via ports 66 and 68 over TDM rate (e.g., 4 Mb/s). 

links 64 and 65 to respective ports 71 and 72 network fa w ju fc e appreciated from the foregoing description, the 

interface 67. Since the use of the pair of data links 56 and above described high data rate link utilization deficiency 

58 allows the full signal processing capacity of the data 5Q problem, that results from an incompatibility between the 

compression-protocol engine 61 to be employed, the com- augmented compression ratio of a compression-protocol 

pressed data stream will optimally result in full utilization jof engine and the highest clock rate at which data may be 

the available time slots of the Tl serial communication link supplied to the engine over an individual data link from data 

* 4 - terminal equipment, is effectively remedied in accordance 

For this purpose, in the outgoing (towards the Tl 55 with the present invention by employing data terminal and 

network) direction, network interface 67 is operative to time compression -protocol engine components that provide aux- 

division multiplex the two compressed 768 Kb/s digital data iliary or redundant data communication port connectivity, 

streams supplied thereto on links 64 and 65 via port 75 onto thereby increasing data throughput from the data terminal 

the serial digital communication (Tl) link 14, as a serial, equipment to the engine, so that the resultant data stream 

time division multiplexed compressed data stream at the Tl 60 output by the compression-protocol engine will fully utilize 

data rate of 1.536 Mb/s, thereby increasing the utilization of the high data rate digital communication link, 

the Tl link, compared to its reduced capacity were only a while we have shown and described several embodiments 

single 4 Mb/s data channel available from data terminal i n accordance with the present invention, it is to be under- 

equipment 51 to the data compression protocol engine 61. stoo d ma t the same is not limited thereto but is susceptible 

For the incoming direction (from the Tl network 14), the 65 to numerous changes and modifications as known to a 

network interface 67 subdivides a received 1.536 Mb/s person skilled in the art, and we therefore do not wish to be 

multiplexed compressed data stream into separate time slot limited to the details shown and described herein, but intend 
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to cover all such changes and modifications as are obvious 
to one of ordinary skill in the art. 
What is claimed: 

1. A method of interfacing digital data signals supplied by 
digital terminal equipment with a serial digital communica- 5 
tion link operating at a data transmission rate less than a first 
clock rate at which said digital terminal equipment can be 
clocked, comprising the steps of: 

(a) porting digital data signals from said digital terminal 
equipment as a plurality of digital data streams, each of 30 
which is clocked at said first clock rate; 

(b) coupling said plurality of digital data streams to a 
plurality of input data ports of a data compression- 
protocol engine, which is operative to compress said 
digital data streams coupled thereto into a plurality of 35 
compressed digital data streams, each having a data rate 
less than said first clock rate; and 

(c) coupling said plurality of compressed digital data 
streams provided by said data compression-protocol 
engine over data paths that are clocked at a second 20 
clock rate, less than said data rate, to a network 
interface, which is operative to time division multiplex 
said plurality of compressed digital data streams onto 
said serial digital communication link as a time division 
multiplexed compressed data stream having said data 25 
rate. 

2. A method according to claim 1, further comprising the 
steps of: 

(d) coupling a multiplexed compressed data stream, 3Q 
received by said network interface from said serial 
digital communication link at said data rate, into a 
plurality of compressed digital data streams at said 
second clock rate; 

(e) coupling said plurality of compressed digital data 35 
streams provided in step (c) to said data compression - 
protocol engine, which is operative to decompress said 
plurality of compressed digital data streams coupled 
thereto into a plurality of decompressed digital data 
streams, each having said first clock rate; and 40 

(f) coupling said plurality of decompressed digital data 
streams at said first clock rate to said data terminal 
equipment. 

3. A method according to claim 1, wherein said first clock 
rate corresponds to a clock rate of 4 Mb/s. 45 

4. A method according to claim 3, wherein said data rate 
corresponds to a data rate of 1.536 Mb/s. 

5. A method according to claim 4, wherein said second 
clock rate corresponds to a clock rate of 768 Kb/s. 

6. A method of interfacing digital data signals supplied to 50 
an input port of an individual digital terminal equipment 
with a serial digital communication link operating at a data 
transmission rate less than a first clock rate at which said 
individual digital terminal equipment can be clocked, com- 
prising the steps of: 55 

(a) dividing said digital data signals supplied to said input 
port of said individual digital terminal equipment from 
multiple output ports of said individual digital terminal 
equipment as a plurality of digital data streams, each of 
which is clocked at said first clock rate; and 60 

(b) coupling said plurality of digital data streams to a data 
compression-protocol engine, which is operative to 
statistically multiplex said plurality of digital data 
streams coupled thereto into a compressed statistically 
multiplexed digital data stream having said data trans- 65 
mission rate, which is coupled over a data link clocked 

at said data transmission rate to a network interface, 
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which is operative to time division multiplex said 
compressed statistically multiplexed digital data stream 
onto said serial digital communication link. 

7. A method according to claim 6, further comprising the 
steps of: 

(c) coupling a multiplexed compressed digital data 
stream, received by said network interface from said 
serial digital communication link at said data transmis- 
sion rate, to said data compression-protocol engine, 
said data compression-protocol engine decompressing 
said multiplexed compressed digital data stream into a 
plurality of decompressed digital data streams, each 
having said first clock rale; and 

(d) clocking said plurality of decompressed digital data 
streams at said first clock rate to said data terminal 
equipment. 

8. A method according to claim 6, wherein said first clock 
rate corresponds to a clock rate of 4 Mb/s. 

9. A method according to claim 8, wherein said data rate 
corresponds to a data rate of 1.536 Mb/s. 

10. An arrangement for interfacing digital data signals 
supplied by digital data terminal equipment with a serial 
digital communication link operating at a data transmission 
rate less than a first clock rate at which said digital terminal 
equipment can be clocked, comprising: 

plural data paths respectively coupled to plural data ports 
of said digital data terminal equipment, each data path 
being clocked at said first clock rate, so as to provide 
plural digital data streams from said plural ports of said 
digital data terminal equipment; 

a digital data compression -protocol engine having a plu- 
rality of input data ports coupled to said plural data 
paths and being operative to compress said plurality of 
digital data streams into a plurality of compressed 
digital data streams, each having a data rate less than 
said first clock rate; and 

a network interface to which said compressed digital data 
streams output by said compression-protocol engine 
are clocked at a second clock rate, less than said data 
transmission rate, said network interface being opera- 
tive to time division multiplex said compressed digital 
data streams onto said serial digital communication link 
as a time division multiplexed compressed data stream 
having said data transmission rate. 

11. An arrangement according to claim 10, wherein said 
network interface is coupled to receive a multiplexed com- 
pressed data stream from said serial digital communication 
link at said data transmission rate, and to demultiplex said 
multiplexed compressed data stream into a plurality of 
compressed digital data streams to said data compression- 
protocol engine at said second clock rate, and wherein said 
data compression-protocol engine is operative to decom- 
press said compressed digital data streams into a plurality of 
decompressed digital data streams, each having said first 
clock rate, and to couple said decompressed digital data 
streams at said first clock rate to said data terminal equip- 
ment. 

12. An arrangement according to claim 10, wherein said 
first clock rate corresponds to a clock rate of 4 Mb/s. 

13. An arrangement according to claim 12, wherein said 
data rate corresponds to a data rate of 1.536 Mb/s. 

14. An arrangement according to claim 13, wherein said 
second clock rate corresponds to a clock rate of 768 Kb/s. 

15. An arrangement for interfacing digital data signals 
supplied to an input port of the same individual digital 
terminal equipment with a serial digital communication link 
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operating at a data transmission rate less than a first clock 
rate at which said same individual digital terminal equip- 
ment can be clocked, comprising: 
plural data paths respectively coupled to plural data ports 
of said same individual digital data terminal equipment, 
each data path being clocked at said first clock rate, so 
as to provide plural digital data streams from said plural 
ports of said same individual digital data terminal 
equipment; 

a data compression-protocol engine having a plurality of 
input ports to which said plurality of digital data 
streams clocked over said plural data paths are coupled, 
said data compression-protocol engine being operative 
to statistically multiplex and compress said plurality of 
digital data streams into a compressed, statistically 
multiplexed digital data stream, having said data trans- 
mission rate; and 

a network interface, which is coupled to said data 
compression -protocol engine and is operative to trans- 
mit said compressed, statistically multiplexed digital 
data stream onto said serial digital communication link 
at said data transmission rate. 

16. An arrangement according to claim 15, wherein said 
network interface is operative to couple a multiplexed 
compressed digital data stream received from said serial 
digital communication link at said data transmission rate to 
said data compression engine, said data compression- 
protocol engine being operative to decompress said multi- 
plexed compressed digital data stream into a plurality of 
decompressed digital data streams, each being coupled to 
said data terminal equipment at said first clock rate. 

17. An arrangement according to claim 15, wherein said 
first clock rate corresponds to a clock rate of 4 Mb/s. 

18. An arrangement according to claim 17, wherein said 
data rate corresponds to a data rate of 1.536 Mb/s. 

19. For use with an arrangement for interfacing digital 
data signals, supplied to an input port of the same individual 
data terminal equipment and output by said same individual 
data terminal equipment at a first clock rate, with a data 
compression-protocol engine, which is operative to com- 
press said digital data signals into a compressed data stream 
for application to a high data rate serial digital communi- 
cation link, operating at a data transmission rate less than 
said first clock rate, said data compression-protocol engine 
having a compression ratio which, when applied to said 
digital data signals supplied by said data terminal equipment 
at said first clock rate, produces compressed data having a 
data rate less than that which fully utilizes the available 
bandwidth associated with said data transmission rate of said 
serial digital communication link, a method of enhancing the 
ability of said data compression-protocol engine to output 
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compressed data that more fully utilizes the available band- 
width of said serial digital communication link, comprising 
the steps of: 

(a) clocking a plurality of output ports of said same 
individual data terminal equipment at said first clock 
rate, to provide a plurality of digital data streams that 
are input to said data compression -protocol engine at an 
effective data rate that is increased relative to said first 
clock rate; and 

(b) causing said data compression-protocol engine to 
process said digital data streams into a compressed 
multiplexed digital data stream, which is coupled by 
said network interface onto said serial digital commu- 
nication link at said data transmission rate. 

20. A method according to claim 19, wherein step (b) 
comprises 

(bl) causing said data compression-protocol engine to 
compress said digital data streams into a plurality of 
compressed digital data streams, each having a data rate 
less than said first clock rate; and 

(b2) coupling said plurality of compressed digital data 
streams provided by said data compression-protocol 
engine in step (bl) over data paths that are clocked at 
a second clock rate, less than said data transmission 
rate, to said network interface, which is operative to 
time division multiplex said plurality of compressed 
digital data streams onto said serial digital communi- 
cation link as a time division multiplexed compressed 
data stream having said data transmission rate. 

21. A method according to claim 19, wherein step (b) 
comprises 

(bl) causing said data compression-protocol engine to 
statistically multiplex said digital data streams into a 
compressed multiplexed digital data stream having said 
data transmission rate; and 

(b2) coupling said a compressed multiplexed digital data 
stream provided by said data compression-protocol 
engine in step (bl) over a data path clocked at said data 
transmission rate to said network interface, which is 
operative to transmit said compressed multiplexed digi- 
tal data stream onto said serial digital communication 
link at said data transmission rate. 

22. A method according to claim 19, wherein said first 
clock rate corresponds to a clock rate of 4 Mb/s. 

23. A method according to claim 22, wherein said data 
transmission rate corresponds to a data rate of 1.536 Mb/s. 

24. A method according to claim 20, wherein said second 
clock rate corresponds to a clock rate of 768 Kb/s. 
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